mRNA secondary structure modulates the translation of organophosphate hydrolase (OPH) in E. coli.
Organophosphate hydrolases (OPHs), involved in hydrolytic cleavage of structurally diverse organophosphates are coded by a plasmid borne, highly conserved organophosphate degrading (opd) gene. An inverted repeat sequence found in the signal coding region of the opd gene was found to be responsible for inducing a stable stem loop structure with a DeltaG of -23.1 kcal/mol. This stem loop structure has shown significant influence on the expression levels of organophosphate hydrolase (OPH) in E. coli. When the signal coding region comprising the inverted repeat sequence was deleted a approximately 3.28 fold increase in the expression levels of OPH was noticed in E. coli BL21 cells. Mutations in the inverted repeat region, especially at the third position of the codon, to a non-complementary base destabilized the secondary structure of opd mRNA. When such opd variant, opd' was expressed, the expression levels were found to be similar to expression levels coded by the construct generated by deleting the signal peptide coding region. Deletion of signal peptide did not influence the folding and activity of OPH. Though high level induction has resulted in accumulation of OPH as inclusion bodies, modulation of expression levels by reducing the copy number of the expression plasmid, inducer concentration and growth temperature has produced majority of the protein in soluble and active form.